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(54) TM/JPOMEXAHMMECKAH flOPHUPYK)- 
tUAfl TO/IOBKA PACLUWPEHMfl TOO- 
PMPOBAHHOrO IVlACTblPfl B OBCAflHOfl 
KOJIOHHE 

(57) ("M/ipoMexaHMMecKafl AOpHMpyx>man ro/io- 
BKd A"" paciunpeHMB ro4>pupoDaHHoro n/ia- 
CTbipfl b o6caAHOft xonoiiHe. AopHMpyioman 
ro/iOBKa coAeptfMT KOHyc-nyaHCOH c npoAO/ib- 
HbiMw npo<J>M/ibH wmh KOHaBKSMM, Kopnyc c ca- 
Moyn/ioTH«ioiueMCji Tpy6*4aT0fl AMa<t>parMOtf. 
CTyneMM3TbiMn b nonepemiOM ce*ieHMw OKMa- 

Mil M pa3MeiUeHHWMW B HMX BblABM^HblMM CeK- 

Topa mm , cTyneHMaTWMM b nonepeMHOM 

CeMeHMM. 4 Mil. 



(43o6peTeHMe othocmtca k ycTpOMCTsaM 
Ann peMOHTa o6caAHwx ko/iohh He4>TRHbix, ra- 

30BWX M ApyrMX CKBdJKHH C Ue/lbK) BOCCTaHOB* 

neHMsi repHeTMMHOCTM m ynpoHHeHUfl ct6hkm 

JCO/IOHHW PyTeM yCTdHOBKH CTB/lbHOrO n/iacTu- 

pn m co3A3HMfl HanpnxceHHoA CMCteMu o6caA~ 
nan Tpy6a - nnacTupb. 

Ue/ib M3o6peTeHMfl — yee/iMieHMe 3<t><t>eK- 

TMBHOCTM pa60Tbl TOAOBKM 33 C^eT yBe/lM4eHMfl 

paAManbHoro ycMnnn Ha cexropa u yae/iMMe- 
Hwe cpoxa cnyx6u. 

Ha 4>Mr. 1 npeACTaeneHa AopHwpywman 
ro/iOBxa, npoAOHbHuA pa3pe3, e TpaHcnopT- 
hom nonoKeHMM; na 4>mi\ 2 - AopHMpyK>u;an 
ronoBxa. o6iumw bma. b pa6oneM no/ioxeHMw; 
Hd 4>wr. 3 - to x<e» nonep^wHUM pa3pe3 npn 

paCUIMpeHMM CeKTOpOB B Tpy6e C MMHMM3/lb- 

mo<* tojiiumhom cTenKw; Ha <J>mi\ 4 - to *ce, 
nonepe«Huft paapea npw npMjxaTMM n/iacTbipn 
a Tpy6e c MaKCMMa/ibHOM To/imwHow ctbhkm. 
TMApoMexan Msec Kan AopHwpytouuan rono- 

BKa COCTOMT H3 KOpnyC3 1 C 0KH3MU, Bbino/i- 



HeHMoro b bma6 ynopnux <t>/ianueB 2 m um/imh- 
Apa*K/ieTKM 3. aaxpen/ieHHOM Me*Ay 4>"aHua- 
mm. Okh3 xopnyca suno/menu cryneHiaTbiMM 
b nonepeMHOM cbmchmm. Ha nycTOTenow 

CTBO/lbHOft MdCTM XOpnyCB fSMKOM 4 3aTHHyTbi: 

KOHyc-nyaHCOH 5. ynopHbie 4>/iaHiibi 2 m um- 
/iMHAP-KJierxa 3. LlM/iMHAP-xneTxa 3 <|>MKCMpy- 
CTcn TaxMM o6paaoM, hto nnocxocTM 

CMMMeTpMM OKOH KOpnyca M yCTdHOB/ieHHUX B 

hmx cTyneHMaTwx a nonepeiHOM HanpaBneHMM 

CCKTOPOB 6 COBMetUeHbl C n/IOCKOCTRMM CMM- 
MeTpMM npOAO/lbHblX npO<t>M/lbHbtX KaHdBOK 

KOHyca-nyancoHa 5. Ha CTBO/ibHow msctm xop- 
nyca nOA MMAMMAPOM-K/ieTKCft 3 M cexTopdMM 

C pa3Memena caMoynAOTHniotMancp Tpy6na- 
Tan AM3(t>parMa 7, aaaMMOAeMCTByiotuan c 
6oiibiiJMMM CTyneHRMM cexTOpOB 6. 

YcTpowcTBo pa6oTaeT cneAyx>iMMM o6pa- 

30M ( <J>MP. 2). 

npn cnycxe b o6caAHyto xononny 8 hm>k- 
hmm xoHOU ro<t>pMpoBaHHoro n/iacTwpn 9 pac- 
no/ioxeH Ha xoHyce-nyaHCone 5. npimeM 
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BorHyruenyMW nnacTup* BBeAeHy m ynnpaK)T- 
e npOAOAbHwe npo<t>M/ibHbie xsnaBKM KOHy- 
nyawcoHa. flnscTupb na^ei Ha unraHrM 10 

yi ero oepxHwft xoneu 4>wxcMpyeTCB topuom 

CMHOBblX MM/IMHAPOB A0pH3 M/1M HrfAPOMexa- 

HMnecKoro rkopa. 

npw co3AaHMM pa6onero Aao/ieHMR ao- 
pHMpyioman ronoexa bxoamt b nnacTbipb. pac- 
ujupflfl ero ao nnoTHoro xoHTaxTa c o6caAHOft 
TpyOofl. floA AaaneHneM caMoynnoTMHioiune- 
ca xOHUw uw/iMHAPMMecKOfc AMa<t>parMU 7 
n/iOTMO npn^cMMaiOTCR k CTeHxaM r/iyxoro yr- 
ny6neHMfl A. co3Aaeaa repMeTMMHOCTb b pa6o- 
seft xaMepe n pa ktmmcckm 6ea paAMa/ibHoro 
pacuiMpeHMA. 

UeHTpanbHaR nacTb AM3<t>parMu 7. pac- 
ujMpnncb, BOSAeftCToyeT Ha BMAow)KHwe cex- 

TOpW 6, npVOKMM3R MX X HeAOXWMaM rinacTbip* 

(4>*r.2). 

flpw 3tom ocTa/ibHaa nacTb paciuiipRio- 
meflca A«a<J)parMW ynnpaeTCH b HenoABux- 

HyK) BHyTpeH H K)K) • TlOBepXHOCTb 

UM/IVIHApa-KneTKM; . ■ 

Pa6oHne 4>yHKUMM nepeHeceHbi hs Oo/iee 
npoMHyio m AO/irdaeMHyio uMAMHAPMnecxyio 
Madb Avia<t>parMbi. 

. Uvt/iHHAPMHecKaw A^a^parMa, pacujupn- 
flCb. ynwpaeTCR sacTbio caoeft BHeujHe* no- 
3PXHOCTM b uii/iwHAP-xneTky. B pe3y/ibTaTe 
na Ana^parMe B03HnxaiOT npRMoyro/ibHbie 
BWdynw m/im BnaAMHbi (b 3aBtiCMMOCTO orcre- 

neMM BUABMXCeHMR CeXTOpOfl), COOTBeTCTBytO- 

mMe'onopHOM noaepxHOCTM ocHoaaHM* 
xaxAoro cexTopa. Be/iMMMna owabmxcchmr 
ccxTopa xoine6neTCR b 3aBMCWM0CTM0TT0/imM- 

Hbt CTeHKM 06C3AHOft Tpy6bl, Ha/IMMMB W/1M OT- 

cyrcTBMR nnacTbipa. 

Ha <Jmr. 3 m 4 noxaaaHbi npeAe/ibHwe cny- 
saw BWABM)KeHMR cexTopoa noA Harpy3xoA: 
npw pacuiwpeHiiw b Tpy6e c MMHMManbHOfl to/i- 
mwHOii ctchxm (<J>wr. 3) m b Tpy6e c MaxcMMa/ib- 
hoA TonmnHoft CTeHKM c ruiacTwpeM (<t>wr. 4). 
Ycrynu, xoTOpwe npM 3tom o6neraeT AMa$- 
parMa no nepMNietpy onopnofc noaepxHOCTM 
OCHOB3HMR cexTopa. He npeBbiuiaKrr 3-3,5 mm. 
flpM crnatteHHwx xpoMxax m MMHMManbHux 
3a.3opax b oxHe MexAy cexTOpoM m xopnycoM 
MCxnioMaeTCR npMMMHa 6«CTporo pa3pyweHMH 



pesMHu AMa<t>parMbi: 33TexaHwe m nocneAy*o- 
uiee 3ameM/ieHMe. fla*e b cnyMse nopwaa am- 
34>parMbi na ycTyne (noc/ie AiMTe/ibjiofi 
3iccnnyaT3UMM) b ronoBxe yAaeTCR nerxo boc- 
5 cTdHOBMTb Heo6xoAMMoe AaBneHMe m 3aBep- 
ujMTb ytrraHOBxy nnacTbipa 6e3 aoapwA m 
ocno>KHeHMM. npM nopwae Ana4>parMu yTeMxa 

)KMAXOCTM 0O3MO5KH3 TO/lbKO Mepe3 3330pbl B 

OKHe Me^KAY cexTopoM m xopnycoM. npM xoao- 
10 soft nocaAKe cekTOpa b oxHe cyMMapnaa nn^- 
maAb 3a3opoo He npeBbiuiaeT 20-40 mm . 
YHMTbiBan 6onbiuo« kos^mumcht conpcmiB- 
neHww y3xoro meneaMAHoro 3a3opa m nepe- 

Kp blTMR OCHOBHOM CTO 43CTM pe3MHOft 

15 Av»a<l>parMbi t neo6xoAMMoe Aaa/ieHMe HO*ei 
6wTb nerxo BOCCTanoB/ieHO He3HamcrenbHbiM 
noBwiueHMeM npon3BOAMTenbHocTn nacocno- 
roarperaia. 

CyMMapHoe paAManbHoe ycw/iMe. pa3BM- 
20 aaeMoe ronoaxoft. nepeAseicn ne na 12, a na 
6 BUABMXHux cexTopoB, OeAOBaTenbHO, npM 
3tom nee pa6oMeM AaB/ieHMM ycMnne paAna/ib- 
Horo B03AeftCTBU* cexTopa na hcaoxmm ro4>- 
pbi B03pacTaeT o Aoa pasa. mto rapaMTMpyeT 
25 nonHoe npM)KaTMe n/iacTwp». 



(DopMy/ia M3o6peTeH.MJi 

rwAPOMexaHMMecka* AbpHMpyiomaR ro/io- 
30 Bxa A"* pacumpeHHR ro<|>pMpOBaHHoro n/ia- 
CTbipn, b o6caAHOft KohoHHe, BKnx)MaK)iua« 
xonyc-nyaHCOH c npoAO/ibHWMM npo<t>Mi»bHW- 
mm xaHaexaMM, xopnyc c pa3MemeHHWMM b 
HeM caMoynm>THHK>meflc» Tpy6M3TOft Awa<|>- 
35 parMoft m buabmxhwmm cexTOpaMM. ciyneHMa- 

TblMM B CGMe HMM. yCTaHOBfleHHMMM C 
B03MOXCHOCTbK> B33MMOAe«CTBMJI 60llbUie« 

cTynenbio c Awa<J>parMOrt. o t ji m m a to m a » c r 

TeM, MTO, C UeAbK) yae/IMMeHMP 34)<|>eKTMBHOCTM 

40 pa60Tu ronoBXM 3a CMeT yBe^MMeHiin paAManb- 
Horo ycw/iMfl Ha cexTopa m yee/iMHeHMn cpoxa 
cny)x6bi. bwabmkhuc cexTopa BbinonneHw 
• cTyneHMdTbiMM e nonepeMHOM ceMeHMM, a xop- 
nyc MMeeT cTyneHMaTbie a nonepcMHOM cese- 

45 hmm oxHa noA BWABMXHwe cexTopa, np*weM 
nnocxocTM cMMMeTpMM okoh Kopnyca m npo- 
AonbHbix npo<t>M/ibHux xanaeox KOHyca-nyaH- 
coHa coBMemenu. 
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Kydrwnocnontcai head for expon.ton o« cocrvoatod patchi In cos no 
•pH«fl - Iws stopped sectors matching similar housing and prolllod 
grooves of conical punch 
C03JM42II 

Addnl. Data: PETROV S F, LEDYASHOV O A. KISEIMAN M L 



Enhanced efficiency of the head tor expanding the corrupted patch 
to due to the Increased thrust on the sectors, end its longer service 
Ufe. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports to the housing 
and of the longitudinal profiled grooves of the cone-punch are 

* U * ne Ttee hydromechanical head is lowered In the cuing string (8) 
so that the lower end of the corrugated patch (9) to oil the eoi^punch 
(5) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch is held on the rod (10) and 
its upper end to then fixed by the actuating cylinders of the mandrel, 
•"he pressure forces the cylindrical diaphragm (T) to bear on the 

" -. - ~. _ . —1 k.^— — »M«*4t™ m# 4 Via umpiring ITUM. 



ie pressure xurvo* u» ^jrinwi w»w •~ — — — — — 
U of the blind recess ensuring hermetidty of the working space. 
USE /ADVANTAGE - Repair of casing strings of oil. gas and 
vcher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head to due to Increased radial stress on the sectors. 
BU1J8/7.7 S2. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 1 0 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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